Objective-To investigate the prognostic value of frequently occurring slight variations in the ST segment for cardiovascular mortality in healthy subjects.
Introduction
In healthy subjects ST depressions in an electrocardiogram taken at rest and defined according to the Minnesota code' are associated with increased risk of coronary events.2-9 However, no data have been reported about the risk associated with ST elevation in such subjects.
We studied small variations in the ST segment level, both depression and elevation, in relation to mortality from all causes, cardiovascular disease, and coronary heart disease during 28 years of follow up of 3091 apparently healthy subjects. Most of the small variations we analysed do not meet clinical or Minnesota criteria for cardiovascular disease and are commonly seen in healthy people. They may represent less favourable autonomic balance rather than coronary disease.
Subjects STUDY POPULATION
During 1953-4 a cohort of 1583 men and 1508 women participated in a general health survey which included electrocardiography. They were apparently healthy civil servants of the city of Amsterdam and their spouses and were aged between 40 and 65. The survey was carried out to study the feasibility and benefit ofscreening healthy middle aged people. About 54% of the 11 700 eligible civil servants volunteered, with or without their spouses. The cohort of participants was a random sample stratified by age and sex from among the volunteers, comprising roughly equal numbers of subjects in five year age bands for both sexes. The information on survival or cause of death needed for our study was missing for 19 men and 12 women-in most instances because they were living abroad-leaving 1564 men and 1496 women. The cohort and aims of the original study have been reported in more detail elsewhere.'0
As the coding of electrocardiograms was very time consuming, we did not study the whole cohort but used a case-cohort sampling design."-'3 With this approach cases (subjects who died during follow up) were compared with a random sample from the cohort instead of with a sample of non-case referents, as in a case-control design. We wanted the size of the random sample from the cohort to be twice the expected number of deaths from cardiovascular events at 28 years of follow up. We estimated that the proportion of deaths from cardiobascular disease was 40% of all deaths and took into account the differential in mortality between men and women. Our random sample comprised 717 men (46% of the male cohort) and 494 women (33% of the female cohort). Because the processing of the electrocardiograms had to start before the causes of death had been established, however, we included all other deaths in the remaining cohort. This resulted in a population of 1219 men and 848 women. Ten men and 14 women were excluded because information on the ST segment was missing. The final case-cohort study population was therefore 1209 men and 834 women, among whom there were, respectively, 887 and 508 deaths from all causes, 418 and 225 from cardiovascular disease, and 232 and 94 from coronary heart disease in the full 28 years of follow up. 49-3 (7-3) 51-4 (7-1) 55-1 (7-7) 55-5 (6-0)
Cholesterol (mmol/)t 7-5 (2-0) (1-5) (1-3) tSize ofcase-cohort population for given category ofmortality.
tAdjusted for age, total serum cholesterol concentration, diastolic blood pressure, smoking, and body mass index.
Example ofwell shapedST segment with upward sloping curve (top) and ofisoelectric, flatSTsegment (bouom) ratios) adjusted for age alone and their 95% confidence intervals were estimated.'6 Multivariate estimation was carried out by means of logistic regression analysis, introducing categories of potential confounders as indicator variables. In the case-cohort analysis the odds ratio estimates true relative risk (cumulative incidence ratio) without needing the rare disease assumption. 12 In all analyses the sample representing the cohort is identical while the number of deaths depends on the chosen cause ofdeath category.
Results Table I shows the baseline characteristics and mortality by categories of ST segment level in the random sample from the cohort. Age, diastolic blood pressure, and mortality showed the most important differences from values in the reference category ( Multivariate relative risks of ST elevation compared with the reference category among men for 15 year mortality from cardiovascular disease and coronary heart disease were 0-5 (95% confidence interval 0-3 to 0-9) and 0-4 (0-2 to 0-8), respectively (table II). For women associations were weaker and not significant, though they were based on small numbers of deaths. Fifteen year relative risks of ST depression >0-25 mm for mortality from cardiovascular and coronary heart disease for men were 1-9 (1-1 to 3-0) and 2-2 (1-2 to 3-9), respectively. Among women the corresponding risk ratios were 1-8 (0-9 to 3-6) and 1-9 (0-6 to6-3). ST depression of 0-25 mm was not significantly associated with mortality.
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Discussion
A different explanation of the findings could be that In this 28 year follow up study slight ST elevation in differences in ST segment levels in the study populastandard lead I showed a strong inverse association tion are merely a consequence of autonomic function20 with the risk of mortality from cardiovascular and and the associations observed in this study are due to coronary heart disease among men, particularly during autonomic imbalance. Our results support previous the first 15 years of follow up. An increased risk was findings indicating that ST segment depressions are observed for ST depression >0-25 mm. Among more prevalent but less predictive in women.5' women associations were weaker.In conclusion, the kind of ST segment that by many Several other investigators have reported an Physicians is intuitively appreciated for its good increased risk of mortality from coronary heart shape-a slight elevation at 80 ms after the J pointdiseasel-46 or of sudden death'78 for more prominent ST indicates a low risk of mortality from cardiovascular depression in apparently healthy subjects, mostly men. and coronary heart disease in middle aged subjects However, they classified ST abnormalities according after 15 years. ST segment depression on the contrary, to the Minnesota code,' which is not comparable with indicates increased risk of mortality. Our results also the detailed measurements in one lead performed in show that usually neglected properties of the electroour study. We are not aware of any other study cardiogram of apparently healthy subjects may carry addressing ST Angiotensin II blocks the secretion of water and taking captopril. The severity ofthe event was sufficient electrolytes in the ileum and colon in rats4; thus its to prompt withdrawal of treatment in five of them, and inhibition would increase water and electrolyte concausality with captopril was highly likely in all of them. centrations in the intestine. Levens discussed a biphasic In cases 1 and 2 the causal relation was strong because action of angiotensin II, low doses increasing sodium captopril was the only drug changed in the treatment and water absorption from the intestine, high doses and there was no confounding underlying illness. The having the reverse effect.5 The low dose effect is temporal relations were feasible both for onset and secondary to local release of noradrenaline, but for disappearance of symptoms. The striking feature inhibition of absorption at high doses is thought to be was the severity of the condition. No treatment was due to prostaglandins. This biphasic dose-response given in either case, but the symptoms resolved soon makes prediction of the effects of angiotensin conafter captopril was withdrawn. 
